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CEARACTERIZATION OF MATIZIAL PROPERTIES
AT HIGE STRAIN-RATES USING T=Z TAYLOR IMPACT TEST

by
S.E. Jcnes
The University of Alabama
Deter P. Gillis

University of Xentucky

, and
J.C. Foster, Jr., J.W. Bouse, and L. L. Wilson
AFATL, Eglin AF3, FL

The Taylor impact test has been used for a
number of years to provide estimates for the
dynamic yield stress of ductile, isotropic
materials. Initially, these estimates were
accomplished from post-test measurements by means
of one-dimensional mathematical theory [1]).
Through the years this theory has been improved
and revised to include a number of material
properties. There are too many contributions to
specifically mention here.

The direction that most contemporary thinking
has taken is to employ a large scale computer
analysis to inciude as many eiZacts as possibie
{2]. There are obvious advantages to this.
However, the one-dimensional models still offer
researchers the ability to stucéy the dominant
features of the impact event. It is this
direction that the authors havs chosen.

In 1987, the authors (3] siZered an
alternative to cthe classical Taylor equation of
motion £or the undeZcrmed sa2c:icn of the specimen.
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The new egu included a relative velcci:ty term
which acccuntec Ior the mass lcss across the
rigié-plastic in:z2rface. Later, this equation was
used as the pasiz for a theory w“-ch separated the
ana ysis inis zwc fairly distinct regimes (4].

he twc regimes rspresent early :ime deformaticn
:se T2 the anvil face tnhat is écminated by

tremely strain rate beha: of the

speczmen "mazerizl. The second rzcime acccuncs for
most ¢f the even: and is charac:tsrized by constant
plastic wave srcesd relative to tke anvil face.
This pnase zf the deformation is carried cut at a
much lower averzge strain rate than the primary
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phase.
Base€ cn scoe simplifying assumptions
regaréing the metry of the mushrooming region,

~m
.20TY which estimares stress as a
in rate is deviseé. This theory
is usec tc charzcterize the high strain rate
behavicr ¢ seve'a1 useful materials. To a large
ex:ent, uncertainties about the simplified
mushrcem gecme<r-vy have been shown to nave little
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influence on the results [5]. Accesion For
NTIS CRA&I
l. G. I. ‘avlu-, Proc. R. Soc. London Ser. A, DTIC TAB
194, 289 (1948; Unannounced O
Justification
2. G. R. Schnscz and T. J. Holmcuist, J. Appl.
. . . Distribution
3. S. E. Ccnes, P. P. Gillis, an¢é J. C. Fcster, !
Jr.s ¢c. ASz=l. Fhvs., 61, 499 (1827). Availability Codes
- . . - Avaij
<. S. E. lcnes, P, P, Gillis, ;. C. Foster, Jr., |Dist Vé;;;&“”
ané L. L. Wiiszn, J. Encr. Matis. Tech. (Tcans.
ASME) (tc zagrpear:. ’q I
[ J
S. J. D. Cinnamcn, S§. E. Jcnes. J. C. Fes:ter,
CT., &2 F. P, Zillis, PBzge. 6:zn Inti. Ceni. Mech
Bahavisr Masls | 196l) (=2 appez:s:.

53




